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Bf*511] ±M')90h., VJ-VkS&SiWf-O 

Lfc**E? # i oj.x±7 vm®?izwm ntcz> 
?ttm<7)0. oi~ioii%^ft«ci«$«it 

a-7/M-P-y-7?n5*hVStf/3- 

[ii^ii 3 ] m^mmtmsmm. 3 ~ 9 a 5 * h >ft 
k k «tti- 

*mib##»»i£*© 7 o 8*%jxt?s y , j&oiWB 

2 0 gft % W± ATOiSifc 3 ~ 9 © 5 ? 
h- Vfc^W&tflSgaiS 3-9 h- b 

*5I 1 Xl± 2 fcfBgflD^m, 
[I!*H4] 'J^^tt^L iPF 6 , L i B F 4 fr 1 
SStfftSfcay^Att&tfL i CF 3 S 0 3 , L i 
N (C F 3 S0 2 ) 2 » L i N (C F3 C F 2 S0 2 ) 
2, L i N (C F 3 SO2 ) (C4 F9 SO2 ) , L i 
P F 3 (C 2 F 5 ) 3 » L i BF 2 (CF3 ) 2 % Li 

BF 2 (C2 f 5 ) 2 frttzm^munzmmvi- 
ohi^a) 1 fflix±7$« c tzimtt mmm i ~ 3 

-r«ci:fl«Rrt6Stt»^ x«iHisfic£^«tt?iB (0 

02) EOcHiltfO. 3 3 5~0. 3 4 n mOTiSsSUtt 
£SW**fc®?£*C£*1$«£-r*ll!*Jg1~4fl!> 

[11*516] 11*511 ~5©^rftj&H«:lB«©#*S 
[000 1] 

ami*. ^s©#*«w»j«*ffiffl-r « c t ic <t y . % 

[0 0 0 2] 



Tl/>*„ JESlcHu L i C o 0 2 % L i M n 

o 2 , l i n i o 2 mo^mmam^ *mc\& & 

[0 0 0 3] LfrLStfS. CftSU?^OWI»lC 
iSl^T 14, lEffifc «fc tf / $ fe l* JMI± lc £un T mffi^S 
WIS j8t©»«©i}j|l3{j«*/JxOMjSttWftiB c « c £ 

t\ at^tt. y^-j^iKisatfftUi-rseii^Rrtis 
mist Lfe#*3sm«5a^ws 

fc(D£.®mt LT*ffl*ihTl/»3. LfrLStfSs x^ 

WWflDfiTfl!>fiT«3tWB C S Nfl&£ o fe. 
[0004] 

•»^*«©Wii5«©»»*»/j\iaicM]ATs ^ama 

W*-»-**7t!!*S«tt * C «t «• g ft £ T 
[000 5] 

m t % z. t j: y % mm® *e*b$ *^ 5 iess j; a 5 / s 

lc, ^am^*, fi#»tt*lRl±*-e*Ci:*Jl^^L 

[0006] rft*)**«w(4» fiiu?^ u?^ 
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^jn?t»Mi(7)o. oi~ion%Mt5 
«r s t <o ?s «„ 

[0 0 0 7] 

gtf^tvftl 3 ~ 9 k 5 ? h Vffc# 

k eauxf/k ^ttx-x;u^i 

?S « o IMSltffftfft 3 ~ 9 T?S * ww* - 
-K ^hVfcS*. k rHXt 

;k i!ttx-x;USi<7)jy*0lJ£ LT«\ #T®J:5ft«& 

[0 0 0 8] 1) «B»a#3~9©«tt*-#*- 
h : k 7PtfU>*-^- k 

i?-UV*-**-l**3tH|tH*Sft*. C(D«t>T»» X5 1 

i/v*-**- k yp k#<fc y»* 

U\ 

2) «tf 3 ~ 9 <D 5 y h Vfc^ft : y-^P5 

tf<fcyffSU\ 
[0 0 0 9] 3) 8illtf 3 ~ 9 <7)£!tt# 
h : 5^y?;U*-**- k 5>i?/U*-?R*- k 5> 
-n-yp fcfyl/fc-jj?*- k ^V7P 
-K n-7nK/H'y7pKrtrfi-#*-k 5>-n 
-7?iwt>-$*- k ^v^p k 

5>- t -7^;l/7J-**- k n -WMVjflUti 
k n t k < 

VJfiU- t -75F/l/*-#*- k x^/k^/l/*- 
**-K y?/U-n-7Ptf/l/*-**-k n-y 

k -rv7?/uy?/u*-?R*- 
k t-ffiMftUti-tt-K x^ilz-n-yp 
k n-7?/n?/u*-?R*-k -f 
y7fiHfiW-**- k t -y^/kx^/i/*-* 
*-k n-y^;i/-n-ypif;i/*-#*-k -rv 

n -yp t:°/k?j-**- k t n - 

yp &w*-$*- k n -y^Kyyp 
*-k -ryy^Kyyptfii/Tj-^-k t-y 

« 0 ens®*?, 5>*?-;u*-tf*-k 

k xf-;uyf-;u*-**- h*W$Lu\ 
[ooio] 4) «kh6»3~9©jr«xxt i ;u : mm 
*?iw tmx*iw wm-n-ynaw i»— rv 



ypt°;k fti-n-^k fta-ryy^k r«- 
t-y^yk yptfTt-y^y^k yptf^vKx? 

;k yp(f7|-y^-n-yp(f;k 7n KtfVK— TV 
7n&W 7ntt>M-n-7?iW fuWsm* 

yy>;k yp £*ym- 1 -y^u^fsci^? 

;k yptf*y^x5F/l/#£S[c#$Li\ 
[0011] 5) »Ril6»3~6©««x-7 1 ;U : v>> 

-yx h+->x^x x h*->y h*-yyyy, x h*-> 
*t-**/jL2>m%mfzz£tfiT*i*Zo ens©* 

***>«*©#*8«tfs «K*»3~9©5y kvffc 
k «tt*-?R*-k littx- 

2 o 8*%j}<± # 3 ~ 9 5 y 

h y^b^ttatf^KilHS 3 ~ 9 © WK* h ^ 5 
[0 0 12] *«W7ffiffl*ft*WBftfl!>5Mli:LT 

1) JStt'J^y^*: LiPF 6 , L i As F 6 » Li 
BF 4 , L i A I F 4 »ro«7-yjk» L i C I 0 
4, LiBr04, Li I O4 ^ »®ifl/\pyv»» 

2) Wtt'J^y^*: L i C F 3 S O3 

VWfts L i N (C F 3 S0 2 ) 2 s L i N (C 2 F 5 
S0 2 ) 2 » L i N (C F 3 S0 2 ) (C 4 F 9 S 

02 ) *©/\-y/u^P7 7 ;i/*;ky;kt%yK'r5 

L i c (c f 3 so 2 ) 3 »ro/\°-y;ktP7 7 /u*/ky 

/U^VS/f- K*» L i P F (C F 3 ) 5 » L i P F 2 

(CF 3 ) 4 » L i PF 3 (CF 3 ) 3 » L i PF 
2 (C 2 F 5 )i LiPF 3 (C 2 F 5 ) 3 » L i P 
F (n-C 3 F 7 ) 5 x L i PF 2 (n-C 
3F 7 )4, L i PF 3 (n-C 3 F 7 ) 3 » L i PF 
(i S0-C3 F 7 ) 5 x L i PF 2 (i S0-C3 F 
7 ) 4 » L i PF 3 (i s 0-C3 F 7 ) 3 . L i B 
(CF 3 ) 4 x L i BF (CF3 ) 3 . L i BF 2 (C 
F 3 ) 2 x L i BF 3 (CF3 ) , L i B (C 2 F 5 ) 
4 , L i BF (C 2 F 5 ) 3 » L i BF 2 (C 2 F 5 ) 

2 - L i B F 3 (C 2 F 5 ) , L i B (n-C 3 F 7 ) 
4 s L i BF (n-C 3 F7 ) 3 % L i BF 2 (n-C 

3 F 7 ) 2 * L i BF3 (n-C 3 F 7 ) , LiB ( i 
s 0-C3 F 7 ) 4 , L i BF ( i s o-C 

3 F 7 ) 3. L i BF 2 (i S0-C3 F 7 ) 2 . Li 
BF 3 (i S0-C3 F 7 ) •O-aJdDyyJIMe/t-y 
;u^P7 7 ;u*;usrB»Lfc«y-y{kti^y;^p^ 

X7i- k /\-7lWP7^+lWt77lfl l Jf 
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Olxi&imWBtlZo Cft5©«fs L i PF 6 s L i B 
F4 „ L i N (C F3 S 02 ) 2 % L i N (C2 F5 S 
0 2 ) 2 , L i N (C F 3 S O2 ) (C 4 F 9 S 
O2 ) n L i P F 3 (C F 3 ) 3 % L i P F 3 (C 2 F 
5 ) 3 , L i BF 2 (C 2 F 5 ) 2 ff«fcyff*U\, 
[0 0 13] SfiCtl5©«StU2aSJK±S^LTffl 

0. 5~3 ; E;l//'J-y HU?S*ci:tfHSU\i ;IJS 

mMe# **mst u sthes?©*? m^ec y < 

[0 0 14] *«ilBfc:ffl^Sti*ra«©#*^fc 

/l/*n-y-?fP7^hX y-7;l/?|-P-y-^5 1 
P^7hX a, a-v^/l/Tl-p-y-^p-^ h 
X a, p-~/7i[/*n-y-y?n^9 f*X a, y 
-v^/l/tfP-y^^P^? hX |3, jS-v^/l/tf 
P-y-^P7^hX |6, y-S^l/tfn-y-T" 
fP^hX y> y-^MP-y-^fP^^ h 
X a, a, j3- h'J7;l/7|-P-y-75 1 P5^ f*X 
a, j8, j3- h'J7;l/7|-P-y-7'5 1 P5^ f-X a, 
a, y- HJ7/l/:*P-y -73^57 hX a, j8, 
y- h l J7;l/?|-P-y-75 1 P5^ h>, cu y, y- 

7;l/?|-P-y-75 1 P5^ f-X p, y, y-HJ 7/1/ 
7Tn-y-7fP7^ hX a, a, j8, j8-^h^7 
;l/?|-p-y-75 1 P5^ hX a, a, 0, y-^h5 
7/WP-y-^fP7^l*X cu a, y-y-^h 
57/l/tfP-y -73^-77 hX a, 0, 0, y-7 1 
h57;U^P-y-7?P5^ hX a, 0, y, y- 
7 1 h-77/l/tfP-y -73^57 hX j8, 0, y, y 
-7 1 h57;U^P-y-7?P5'? hX cu a, /3, 
/3, y-^>-S!7;U^P-y-75 1 P5'? hX a, 
a, j8, y, y -^XT^/l/TfP-y -73^57 
X cu /3 N /3 N y N y-^>'?7lWP-y-7'f P 
57hX ^\*+t7;U^P-y-75 1 P5^ f-X 
[0 0 15] a-7MP-6-/tUP7^hX P~ 
7/1/^-6-/^ UP 5 7 hX y-7MP-6-M 
l/P57hX 6-7MP-6-/tUP77hX 
a, a-^MP-S-ztl/P^^hX a, /3-v> 
7/UtJ-p-(5-M'Up57 hX a, y-7'7MP- 
y-75 1 P77hX a, 6 - v^/U* p - y 
77 hX j8, j3-7'7MP-6-/\'UP77hX 
/3, y-7'7MP-6-/tUP77hX j3, S-v> 
7;WP-6-/\'UP77hX y, y -v^/UtfP- 



6-/\*l/P77hX y, S-v^/l/tfP-S-M'UP 
57hX 6, 6-5>'7;U^P-6-/\'UP57 hX 
[0016] a. a, /3- h'J7iWP-6-/tl/P7 
7hX cu /3s /3- h'J7;Wn-6-/tl/P7^ h 
X a, a, y- hU7;U^P-6-/\'UP5-7 hX 
cu )3, y-h l J71l/^P-6-/tUP77hX a, 
y, y- HJ7;Ut|-p-S-M'Up57 hX a, /3, 
6-h l J7ll/7rP-6-/tUP77hX a, y, 5- 
t- l J7MP-6-/ , :L/P77hX cu 6, 6-HJ 
7MP-6-/ ( il/P77hX j8, /3, y-hU7;U 
7|-p-<5-MUP57 hX j8, j8, 6-hU7;U^P 
-6-y\'l/P77hX j8, y, y - h U 7/I/tJ-p - <5 
-/\UP77hX P. y. 6- hU 7;U^P-6-/\' 
UP77hX P. 6, 6- hU7;U^P-6-/\'UP 
57hX y. y. 6- h 'J7/I/7|-p-<5-MUp57 
hX y, 6, 6- h'J 7/I/t|-p-<5-MUp57 h 
X 

[0017] a, a, )3, /3-f h77MP-6-/\* 
UP77hX a, a, p, y-rh77lWP-6- 
/<UP77hX a, a, p, 6-rh77JWP-6 
-/^P77hX a, a, y^ y -7 1 h57;l/^P- 
6-/t|/P77hX a, a, y, 6-7 1 h57;l/^P 
-<5-M'UP57hX a, a, 6, <5 -7 1 h57/l/;t 
□ -6-/\*l/P77hX cu )3, )3, y-7 1 h57;l/ 
^P-6-/il/P77hX cu )3, )3, 6-xh57 
/l/7|-p-6-/^UP5^ f-X cu )3, y, y-^h^ 
7MP-6-/t'l/P77hX a, )3, y N 6-rh 
77MP-6-/tl/P7^X a, /3, 6 N 6-7^ 
f*57/l/;?|-P-<5-MUP-7? hX /3s /3 N y N y- 
rh77MP-6-/\'UP77hX /3, /3 N y N 6 
-Th77yl/^P-6-/\~UP77hX /3, /3, 6, 
6-f- h77MP-6-/\*l/P7^ hX y, y, 
6, 6-fh77J^P-6-/tUP77KA 

[00 1 8] cu cu /3, /3 N y-^X^7;U7j"P-6 
-/tl/P77 hX cu a N /3, /3 N 6-^X^7;UtJ" 
P-6-/il/P7nX a N a, j8, y, y-^X^ 
7MP-6-/tUP77hX a, a, /3, y, 6- 
^>-S?7/1/t|"P-6-/Wp57 hX a, a, /3, 
6, 6-^>-?7;l/7)"P-6-/\'UP5'7 hX a, 
/3, /3, y N y-^>-?!7;U7j"P-6-/WP5'7 h 
X cu /3, /3 N y, (5-^X^7/l/7j-P-<5-M'UP 
77hX a, j8, j8, 6, (5-^X^7/l/7j-P-<5- 
/<UP77hX a, j8, y, y, 6-^X^7;UtJ"P 
-6-/\'l/P77hX a, P. y, 6, 6-^X^7 
>|/7|-p-6-/^UP5^ hX P. P. y^ 5 
>^7MP-5-/^UP77f-X j8, j8, y, 6, 
6-^>^7;UtJ-p-6-/Wp5'7 hX j8, y, 
y N 6, 6-^X^7;UtJ"P-6-/\'Up5'7 hX 

[0 0 19] a, a, /3, j8, y, y-^\^yi^ta 
-6-/\*UP77hX a, a, /3, y, 
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yyiWn-S-rtisn^f hX a, a, /3, j6, 
6, 6-^tit7MP-6-/^P7^ hX a, 
a, j3, y, y, &-<\* J t-p)VtU-&-l\\sU=i'7 
hX a, a, /3, y, 6, 6 -^s^ytl/tn - 6 - 
/tl/Pv^hX a, /3, /3, y, y, (5-'v£+t7/U 
7j-p-(5-M'UP57 hX a, 0, /3, y, 6. 6- 
^\*-9-7;U^P-6-/\'UP5^ hX a, /3, y, 
y, 6, 6-^\*-9-7;U^P-6-/WP5^ hX 
a, a, /3, /3, y, y, 6 yiU^a- 6 -/K 
UP57KX a, a, j6, j6, y, 6, 6-s\7$7 
I^P-6-/tUP7^hX a, a, /3, y, y, 
6, S-'\7-£7;1/7|-p-<5-MVp57 hX a, 
|3, P. y, y, 6. <5-'\7£7;l/7|-p-6-M'UP 
5^hX 7|-^^7;l/7|-P-6-/^UP5^ hX 
[00 20] 2-7/M-n-y-/tl/P5*hVs 3- 
7/WP-y-/^UP7f f-X -/K 
UP57f*X 2, 2-v , '7;l/7|-P-y-/^UP5^ h 
X 2, 3-v , '7;l/7|-P-y-/^UP5^ hX 3, 3 
-•;7MP-y-/^P7^ hX 3, 4-v , '7/l/# 
P-y-M'UP57hX 2, 2, 3-HJ7>l/*P- 
y-/\*l/P7^hX 2, 3, 3-h'J7JWP-y- 
MUP^hX 2, 2, 4- MJ7/l/*P-y-/tU 
□ 7^hX 3, 3, 4- hU7;l/^P-y-/^UP5 
fhX 2, 2, 3, 3-x h57;l/*P-y-M'UP 
7^hX 2, 2, 3, 4-x h77MP-y-Ml/ 
P77 hX 2, 3, 3, 4-t 1 Y^-p\\/tU-y-l% 
L^P7^hX 2, 2, 3, 3, 4-^X*7>l/*P- 

[00 2 1] 57 h>ffc£», iaJS©7y*fk*ffS: 

at, *££K&y^-t<, s^i-sttft<!:<73»ii^a 

*frS, a-7WP-)'-7fP7^hX jS-7/1/ 
Tj-p-y-^'^P^^ hX y-7;l/?|-P-y-75 1 P 
7-?hX a-7MP-5-/\^P7^hX jS-7 
/l/7|-p-<5-MUP57 hX Y--J)V*U-5-l\\s 
P7^hX 6-7MP-5-/\*UPv^ hX 2- 
7;WP-y-/\'UP7^hX 3-7;l/?|-p-y-/^ 
l/P7^hX 4-7;U^P-y-/\'UP^-> h>lf(D 

lia-7;U^P-y-7>P5^ hX |3 -7/l/tfP- 
y-7'fP7^ h>tfi!JIIF*LlS 
[0 0 2 2] CftSli, =«SJ}U#&£*ftTVT*> 

z*Wftfc**ft*«*6M»c»'3l/'T. 0. 0 1~ 
1 0««%tf»*L<s 0. 1~6M%ff<fcyff*L 

l\ 

[0 0 2 3] ±KttH£ttft*£*EftWH#*ffi#!|$te 



msjkTsmm Lmzttmz^ts t © ?s fttr & icrbs* 

*tt*k £JIItfc««, Elcfcfcy^A&JiMmca 

4 © U 5F 7 kG&&mf 5 ft* o 

[0 0 2 4] eft S©F«3, K»ffi<tLT»$L<liffl 
*©JSJBjG^#fclJI»tt tf y ^OSSJBWyilc <fc o T 

tyg* ntcAmmf^umm^mmw^iHt z. ft s 
cfts©R«tt3Bi±¥iiaic±*x«iHisfp*i6fe»? 

j& (0 0 2) jSOdffl (AHiEME) #0. 3 3 5~0. 
34nm, «fcyffSL<t*0. 3 3 5~0. 3 3 7 nm 

Ll\, EftSBaMtfStts 
m%J-XT, «ty»SL<l±0. 5*m%J-XT, 
L < it 0 . 1 fim%J-XT?fro^M;Slc £3 XttHSf? 
SafclBAVFIMX (Lc) #3 0nmJ}(±-?SSz:£ 
##*U\ BIOBAVFIMX (Lc) 5 0nmJ-X 
±<D75# i ,J;y$?3:L<, 100nmfil±T««%Offll 
t>ff$LL\ $/c, ^v ; 7 7 >S(±, I/— tf-EI8f • f& 
aic<fc*><5'7 , va?s 1 Mm~1 0 0 /urn, 5fSL< 
li3/um~5 0/jm, <t »Jff $ L<tt 5 (im~4 0 m 
m, Mlc»SL<(i7/um~3 O/umf'S^o tfc, B 
E Tjs£tb«E§tW\ 0. 5m2/g~25. 0m2/g 
?*y» SfSLOiO. 5m2/g~20. 0m2/ 
g, iUffSKBO. 6m2/g~15. 0m2 / 
g, Mlc$ftL<(i0. 6m2/g~10. 0m2/g 

>7^<7 Nkftf/Hcfc^T 1 5 8 0~ 1 6 2 0 c m-1© 
KHlctf-^PA (tT— f3SffilA) Stfl 3 5 0~1 
3 7 0 cm-1©II©lf-^PB (t:°-7?SJS I B ) © 
?SJStbR= I B / I A #0~0. 5, 1 5 8 0~162 
0 c m-1©BH©lf — f ©¥fflBfl«2 6 c m-UXT, S 
tc(i2 5 c m-1JXT^<t Uff* U\ 
[0025] $fe C ft 5 y ? 7 A^PSM 

Sfb^tttLTli, Ag, Zn, A I , Ga, In, S 
i, Ge, Sn, Pb, P, Sb, Bi, Cu, Ni, 

5 r, Bam<D&mtL i SfcliCftS&Ji® 
#SKftWffl, y?7A#JlAW5ft«*\ 

<ti, S nUffctt, S i Kfttl, A I S n, S 

i, A \(DV?Ok-££, tIijf7AiW5ti«o 

[0026] c ft 5 ©*a*mi* 2 asjeuis-g- Lzm 
cft5©*a*m*ffl^T*a*«jfr« 

-vttu «fw>«Eic»6u lairaciicAy 
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[0 0 2 7] «ffi©«BtlciB3tai*fflUN3«^li:tt % m 

7^h57/U*Pi5FUX Xf^-7'$yi>dA, 

[0 0 2 8] *ffi®«afc:Jiftffl£ffl^*«#fc«:, * 

i\ ^©W*#l<k lt«\ *;u*+5/y?;n»;un- 
i^/Hr/l/p-T.s /K'je-;i/7 7 ;l/=i-;k KfkT.2- 
[0029] *s©siSfc«*H£fli^*«#i;:«\ m 

6n*o ft. -y^-;k 7. 

^ t ^ a^<k =17. h flMMr e s u\ 

[0 0 3 0] *»W©«jS*«fiBr«iEffiODtmi:LT 

[0031] mmmmmm^vjt. t^s-vi*. * 

X 7p tf U>«©?KU* \s7*>%Em£tZ$ 

[0032] *& mmjkwmmnMmz'mt t$> 



^ U y h VO&tf -fe/\°U~ Sr ««H Lfc =1 -< y$ ■< ?m 

jewbbrtib?**. 

[003 3] 

(5ias«yi) maBsu^-n*. issT^nrvsHST 
t\ +ftictt,mzii?rc*07 vitv ?ok (libf 

4) *5Wi:LTfflt\ mom£LTY-7?n ; 79 
^V^tefflU a-7;l/?|-P-y-75 1 P5'? hV£H 
*^*lc8^T5M%®ft|£?*»U ttcL i 
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